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(54) Photopolymerisable organopoly- 
stioxane compositions 

(57) Organopolysiloxane compositions 
are prepared by mixing, at a tempera- 
ture of 5 to 18(rc, a,a)- 
dlhydroxydiorganopolysiloxane oils A 
silanes B of the formula Z(G)SiRaQ3.3, in 
which Z represents CH2=C(R')-C00 or 
HS, G represents an alkylene radical, R 
and R' represent hydrocarbon radicals, 
Q represents alkoxy radicals and a has'a 
value ranging from 0 to 2, and catalysts 
C derived from titanium or tin. 

This process is characterised in that 
the oils A have a viscosity ranging from 
70 to 500 mPa.s at 25X, in that the oils 
A and the silanes B are mixed in such a 
way that the molar ratio of hydroxy! 
radicals in the oils to radicals Q in the 
silanes ranges from 0.1 to 0.95, and in 
that the reactants are kept in contact for 
the time required to remove at most 
45% of the theoretical amount of the 
alcohol QH which should be formed 
from the radicals OH in the oils A and 
the radicals Q in the silanes B. 

The products obtained by this pro- 
cess can be used, in associati on with 
derivatives of benzoin, of xanthone or 
of thioxanthone, as a starting material 
for compositions which can be photo- 
polymerised to give non-stick coatings 
for solids. 
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SPECIFICATION 

Photopolymerisable organopolysiloxane compositions 

5 The present invention relates to a process for the preparation of liquid organopolysiloxane compositions 
which are stable on storage, by reacting a, (o-dihydroxydiorganopolysiloxane oils with alkoxysilanes 
carrying functional radicals which are methacroyloxyalkyl. acroyloxyalkyi or mercaptoalkyi radicals bonded 
to the silicon atoms. 

The invention also relates to organopolysiloxane compositions obtained by mixing either (1 ) the 
10 abovementioned compositions, prepared from a,o)-dihydroxydiorganopolysiloxane oils and alkoxysilanes 
containing only methacroyloxyalkyi or acroyloxyalkyi radicals (these compositions subsequently being 
referred to as compositions Ei), with alkoxysilanes containing mercaptoalkyi radicals, or (2) the 
abovementioned compositions, prepared from a, tu-dihydroxydiorganopolysiloxane oils and alkoxysilanes 
containing only mercaptoalkyi radicals (these compositions subsequently being referred to as compositions 
15 with alkoxysilanes containing methacroyloxyalkyi or acroyloxyalkyi radicals, or (3) the compositions Ei 
with the compositions Ej. The invention also relates to solvent-free compositions Ei, (1 ), (2) and (3) which 
can be photopolymerised by ultraviolet irradiation as well as to the use of these photopolymerisable 
compositions for the non-stick treatment of materials, more especially cellulosic or synthetic materials. 
It is known to manufacture liquid organopolysiloxane compositions by reacting hydroxy lie organopolysi- 
20 loxane polymers with alkoxysilanes carrying methacroyloxyalkyi or acroyloxyalkyi radicals bonded to the 20 
silicon atoms (see French Patents 1,522,607 and 2,110,1 15 and U.S. Patent 3,782,940). However, the 
operating conditions of the processes described in these patents are poorly defined, so that it is rather 
difficult to be certain of obtaining compositions which can be used without solvents and are stable on 
storage; very frequently, the resulting compositions gel on storage and/or subsequently lead (after adding 
25 photosensltisers) to coatings of which the non-stick properties are not particularly good, despite excessive 
periods of exposure to radiation, for example periods of more than 50 seconds. 

Japanese Kokai 78/1 18,500 also teaches a process for reacting a.a)-dihydroxypolysiloxanes with 
trialkoxysilanes containing methacroyloxyalkyi or acroyloxyalkyi radicals, at a high temperature and in the 
presence of an alcohol having a boiling point which is at least ^S'*C higher than that of the aliphatic alcohol 
30 liberated by the reaction. However, the process is rather long and gives low-viscosity condensates which 
crosslink rather slowly under the action of UV radiation. 

Compositions which have fairly similar structure to those described above, but are prepared by a different 
process, are described in French Application 2,192,137. This process consists in reacting alkoxysilanes 
containing methacroyloxyalkyi or acroyloxyalkyi radicals with cyclic or linear organopolysiloxanes, in 
35 aprotic solvents and in the presence of basic catalysts. This technique requires the use of solvents and this is 35 
always a disadvantage from the industrial point of view; furthermore, it entails a reaction involving 
rearrangement of the siloxane bonds and this leads to complex mixtures of polymers. 

Photopolymerisable compositions which can be used for the non-stick treatment of paper and contain, 
apart from the photosensitisers, diorganopolyslloxane polymers having ethylenically unsaturated organic 
40 radicals, in particular methacroyloxypropyl radicals, are disclosed in U.S. Patent 3,726,71 0. These 40 
methacroyloxypropyl radicals are attached mainly along the chain of the diorganopolyslloxane polymers 
and not at the end of the chain. To introduce such radicals along the chain, it is necessary to use a more 
complex technique than that which consists in reacting a,«>-dihydroxydiorganopolysiloxane polymers with 
alkoxysilanes containing methacroyloxypropyl radicals. Very few details are given of the techniques 
45 envisaged; nevertheless substitution reaction is perfectly suitable. 45 
Thus, this process can consist, in a first stage,- in manufacturing a,Q)-bis-{triorganosiloxy)- 
diorganopolysiloxane polymers (not readily available on the silicone maricet) which carry, along the chain, 
chloroalkyi radicals bonded to the silicon atoms, and then in reacting the chloroalkyi radicals with 
methacrylic and acrylic acids, in solvents and in the presence of HCI acceptors. A process of this kind 
50 requires not only time but also considerable care in order to achieve a high degree of substitution. 50 
It is known to manufacture other types of liquid organopolysiloxane compositions by reacting 
a,to-dihydroxydiorganopolysiloxane polymers with alkoxysilanes containing mercaptoalkyi radicals (U.S. 
Patent 4,066,603). In this process, the reactants are kept in contact in the presence of a basic catalyst, such as 
potassium hydroxide or a potassium silanolate, and all the alcohol formed is removed during a 
55 devolatilisation stage; the use of this type of catalyst involves carrying out a neutralisation stage (In order to 55 
prevent the compositions from changing during storage) and sometimes a filtration stage, at the end of the 
reaction. These steps are restrictive. 

Organopolysiloxane compositions which can be photopolymerised after adding photosensltisers and 
which are formed of organopolysiloxane polymers having alkenyl radicals bonded to the silicon atoms, or 
60 optionally organopolysiloxane polymers having SiH bonds, and of silanes or organopolysiloxanes having 60 
mercapto-alkyi radicals are described in numerous patents (see French Applications 2,245,729, 2,246,608, 
2,257,736 and 2,622,1 26). These compositions can lead to effective non-stick coatings; however, they still do 
not possess alt the properties which would favour their development in industry. For this they should 
possess at least the following properties: easy preparation ofjhe various constituents of the compositions, 
65 good compatibility of the constituents with one another, low viscosity, and rapid hardening of the 65 
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The present v . . " uiirdvioiet radiation. 

30 *e°retical amount Sa"^^^^^^^^ 

radicals Q in the sHanes 8. ® '"^^^ OH !n the oils A and the 

removal of the alcohol QH. temperature ranging from 5'C to 90-10. without substantial 

umtsoftheformulaY^SiOwhichareblocS^^^^^^^^ 

presence of monoorganosiloxy units of thefoluTa ySo InH/ !" '^^ical; however, the 

proportion of at most 1%. relative to the nuXTS diSS„''o«^^^^^ SiO^. in a 

The symbols Y. which are identical or dwT„n» ^o^aanosiloxy units, is not excluded. 
3.3.3.trifluoropropyl radical «*y'' "-ProPW. vinyl, phenyl or 

C W3CH,CH,)SiO, CH3(CsHs)SiO and icSo 

^rjs:pXsrofr~ 

water/acetone medium (see e.g uTSten^ ^ ^''^ '^'vated by an^ aJd. in a 

formuir''"'^^^'^'^'"''^^^^^ 

exan^^^^^^^^^^^ 
-(CH2)4CH(C2H5)CH2-. 

follo,;)ln??orS?CH[i^^^^^^ mentioned are those corresponding to the 60 
p)3S.(0CH3)3, CH2=CH^0(CH2Xs«0ChS^^^^ CH2=CHC00rcH 
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2)<.CH(C2Hs)CH2Si(C2H5)(0CH3)2 and 

10 triethylanSne. The orgaScids te IZ^^^ '" the presence of a HCI acceptor such as 

introduce a HCI accepto? nto t!e^a«^^^^^ t'" """ecessary to 

market. '°" «n also be purchased on the silicone 

These^ercaptosllanescanbepreparedbydeco^ithelS^^^^ 

20 H2N-CSGSiR,(Q)3., 

II 

HCL NH 

oils A with the silanes B. ' P'^^^^'^'^'V ^-l to 1 part, per 100 parts of the mixture of the 

30 brep.sentszeroor"'refrs5Z r^^^^^^^^^^^ 

atoms, such as ethyl, n-octyl n-oroovl isnnrnn^iV^ f . • t , ^ to 8 carbon 

or n-heptyl radicals' ;ndXrs7mSS'ente^^^^^ 
Concrete examples of these alkyi Ln^teSh ml Sf ^"^'/^^'^^'^ "dually methyl or ethyl radicals. 

2-ethylhexyl and ^methoxyethSSS ^ "-P^^P^' '^°P™pV' ""''"tW. 

thlltSfcTeS^^^^^^^^ 
representsana.M?adica.havrngtm2r^^ 

40 aX'(^0^::^S5tXTrhX^^^^^^^^^ 
fscloselydepenSeLntheop;rat?nrco^^^^^^ 
themolarratiooftitanatestoU'Sra^^^^^^^^^^^^ 

solvents. and cydohexane, in a proportion of at Jeast 50 parts per 100 parts of 

^whrc2Se°n";:irl^s^^^^ 

andthesymbo,sT.whichareide.^^^^^^^^^ 
aCIadiS^^^^^^^^ 

n-butyl. n-hexyl. 2.ethylhS n n SlXdoS^^ ""V' ""^^P^'' '^P^Py' 

octadecyl. n-eicosyl, n-docosCi anZ np„f ' , n-pentadecyl. n-hexadecyl, n- 

. aretheTadicalscorrCnrgtothe^S^^^ 

55 CH3(CH,)4CH=CH(CH,)5-, CH3(CH2),CH=CH CH ) Cu'l^frS' ru'^""^^"^''"' CH3-CH=CH(CH2)s-, 
(CH=CH-CH2)4-(CH2)3-. ="*^^''^" CH(CH2),-. CH3(CH2)4CH=CH-CH2-CH=CH(CH2)8- and CHaCCHj)*- 

me'lSdrstSr^^^^^^^ • 
by the symbols T. ^ ^""'"^ ''^^'"9 ^ "^^^n ^^o^- which are represented " 

palm oil) wfth diorganotroSes ^ fong.natmg from natural glycerides such as copra oil and 
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ICH3{CH2),4COOl2Sn{C2Hs)2and(CH3(CH2),CH=CH(CH2)8l2Sn(n-C4H9)j. 
0.85.Ad,stnbut.on leading toamolarratio of less than0.1isofnogreatadvan^^^^^^^ 

on he means used to remove the alcohol and also on the heating conditions.^ le^st 5 m nTef^^^^^^^ 

stream of .nert gas which passes through the reaction mixture, or by using a pressure bX^Ttmoso^^^^^^^^^ 
^Z7Z T"" '"'^''^^ '^''^^ become less than, for examS i Zutes 

uns,:bro~gr''°^'^"^'^^^'^^ 

25 When operating at much lower temperatures, namely of the order of 20 to 5CrC, the reactants must be l^ft 
m contact for at least 48 hours; the requisite amount of alcohol QH is then rer^v^d. prTfSy aTthe end o^ 

Jj*J^l"'^'"^^ f ^ "^"^"^ described above, the three reactants are kept in contact for at 

tiI»®t?K"*»°**''^ ^^♦^^^^•"ent will depend on the manufacturing requirements (the residence 

20000 mPa.s at 250 and more frequently from 150 mPa.8 to 15,000 mPa.s at 25°C ^ 

They are stable on storage in closed opaque containers. However, the viscosity of some of these 
compositions can change during the first few weeks after they have been mru arturi durina which r..rinrt 

45 L=;:rnXh^^^^ 

By virtue of the process for their preparation, these compositions contain, bonded to the silicon atoms ^ 



10 



15 



20 



25 



30 



35 



GB 2 039 287 A 



from^n »«",'.f r w ''^ V'^'L?'! "'^""^^^ «=<""Positions E„ is at least 0.5 and in practice ranges 
from 0.05 to 15 and preferably fronfi 0.1 to 10; these compositions are referred to as H3 
These liquid compositions have viscosities ranging from 60 mPa.s at 25X to 20,000 mPa.s at 2500 and 
c ?oT*r 100mPa.sto 15,000 mP3.s at 25X. When the molar ratio CHi=C(R')COO/SH ranges from 0.05 
5 to 15, these compositions are sensitive to radiation and should preferably be manufactured at the time of e 
use; however, they are stable on storage in closed opaque containers for about 48 hours 

temr^raTuTSiTi"' f''"' ^ '"'^■^'^'^ ^ "•"P'^ '"'^'"9 appropriate constituents at ambient 
- n^^l , atmospheric pressure. This process does not therefore require particular precautions; 

10 MroIysis(suchasmethoxyradicals),andiftheatmosphereisalsoverymoist.iti8desirablelocarrvoutthe ih 
m Xing under a dry atmosphere, but this is not necessary in the majority of cases " « " <«"V out tne to 

Within the limit of their mutual compatibility, the constituents of the compositions H„ H, and H, can be 
"^P^^;""?; •'°!ri?'' '^'""Po^'tions, those in v.hich the molar ratios of the 

thf / J! CHa=C(R')COO to the radicals of the fom^ula HS are belowO.05 are of little value for 

15 *he non-stick treatment of a variety of different materials. 

In fact, the compositions H,, and H3. after photosensitisers have been added, are mainly intended to be 
deposited in thin layers onto cellulosic or synthetic flat supports; these layers are then hardened by 
exposure to radiation and more especially to ultraviolet radiation. Coatings are therefore sought which have 
good non-stick properties with respect to sticky, glutinous, viscous or moist substances. 
...Vh f the impositions H„ H2 and H3, the compositions E„ but not the compositions E^. can also be 
used for non-stick treatment; the compositions E„ after the addition of photosensitisers and hardening by 

gumming ' ""'^^ " '° '^^^''S 9°°^ resistaJS^to 

The present invention therefore also provides compositions which can be photopolymerised by exposure 
25 toultravioletradiationandwhicharecharacterisedinthattheycontainlOOpartslbyweightrofthe^^^^ 
ZtSato^V"""'"'"'""**"'^ 

H "^.^^^^ Pf'olfPo'y^erisable compositions can be obtained simply by mixing the composition E„ H„ or ' 
H3 with the photosensitiser, at ambient temperature and atmospheric pressure. The time for which the 

nn!L ' T^T^^ T"*^ photosensitisers depends on the amounts of photosensitisers introduced 
and on their solubility in the compositions. Generally, a period of 30 minutes to 3 hours is required 

The photosensitisers are preferably chosen from derivatives of benzoin, of xanthone and of thioxanthone. 
tho^ri^i TT'' ? photosensitisers which may be mentioned are alkyi ethers of benzoin (in which 

35 ethers, or mixtures thereof, 3-chloroxanthone.3-methoxyxanthone and 2-chlorothIoxanthone as 
Other types of photosensitisers can also be employed, such as aromatic ketone derivatives, for example 
acetophenone. benzophenone and 4,4'-bis-{dimethylamino)-benzophenone. However, these last com- 
pounds sometimes give poorer results than the preceding compounds, and a co-initiator, for example 
tnethylamine ortriethyl phosphite, should be added. 

40 The photopolymerisable compositions are used more especially, as already Indicated, for the non-stick 40 
^■eatment of sheets of cellulosic or synthetic materials. Forthis purpose, they are generally deposited onto 

45 So?!?^! ) *° ^'^^^^"^ French Application 

The photopolymerisable compostions (deposited in this way in the form of thin layers) are hardened by ^ 
exposure to ultraviolet radiation produced by, for example, xenori ormercury arc lamps, the emission 
^^nT M f 'l*!^? ' *° '^^ ^'*P°^"''« ^'"^ short; it is generally less than 30 

SO , ; ^^''^'^'""''*^""20secondsandcanbeasshortas.say,1second.TheexpoL^ 

' ?r c mtm^w " """f °f »'^«„^°"'P°«'«°"s- H" and H, in which the molar ratio of radicals 50 
CHj-C(R )COO/SH ranges from 0.05 to 15. In other words, the presence of SH radicals contributes to a 
reduction of this exposure time 
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•»hi,.k . . ' — ^a'-ae'icrdiiyoe appiieo to ail matena s 

which are in contatt. or are to be m contact, with sticky, viscous or pasty substances or substances which 

Li?oflT*T- "J ' ""'''"'^^ ^^'^ '"^'"de the various 55 

typesofpaper(suchasKraftpaperforwhichthedegreeofbeadngisof 

Tnl ch!"* parchment, paper coated with polyethylene or with caritoxymethylcelhi- 

lose. sheets of regenerated cellulose or of cellulose acetate, plastic sheets, such as polyethylene 
60 fih ^''^J'J r? *r'^^*^J^"^ terephthalate sheets, metal sheets, fabrics based on synthetic fibres, glass 

LnThoH ri^ '"^ fibrous materials, whether these be based on cellulosic fibres or 60 

synthetic fibres or a mixture of these fibres. w 
Jtl ""f *^"^'«^^«"<^f "°"-stfck in this way can be used as spacers, separating supports, paper and films 
Smen P''"^^'"^ "''- as confectionery, pastriel cruSe ru bbeV, pitSi aT 

bitumen andwax,orfor2foodstuffswhichreleasemoisture.-^chasfish.me3tandcheese. 
«)5 The follovinng Examples further illustrate the invention. ge 
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The parts and percentages are expressed by weight. 
Example 7 

B at ^clLTnt!!^!^^^^^ °'' '^"^'"9 ' ^'«^°^''y approximately 100 mPa.s 

SSfeSfh ° ' °^ t^t^aisopropyl titanate are introduced into a reactor 

eqmpped with a stirrer, a thermometer sleeve and a swan neck surmounted by an analyser 
The molar ratio of OH radicals in the oil to OCH3 radicals in the silane is about 07 
Thecontentsofthereactorareheatedgraduallyfrom23'Cto1SO''rn\/i.rafta,j«w\f>o„- . ^ • 
10 this heating, 0.19 part of methanol is collLd in a^on^^^^^^^ 

mo^m iJeTmS^^i^^^^^^^ ^ '''''' ^^^^^^'^^^ '^^^'^^ replS^^^te about 1^^^^^^^ 

amount The limpid liquid obtained has a viscosity of 1,000 mPa s at 25''C 

n«!L- "^^w^? ?^ Photoinitiator consisting of a mixture of the butyl ether and isobutyl ether of benzoin fin 
15 whole IS stirred at ambient temperature for 2 hours i'"^M<"ouauuve,anaine 

pu]J 'bSt^'K o^^^^^^^^^^^ K- r r ° ^ ''^^^ 'P^^P-^'l fr"- » bleached 

Sy.i:rn?s!fper^^^^^^^^^ 
Deposition is carried out with the aid of a coating system which mainly comprises 3 rollers arranaed one 
20 above the other. The bottom cylinder is immersed in a tank filled with the miJure to brrno^llS^^K 
paper,andimp,^gnatesthetransferrollerlocatedaboveitwithth?J.xtureS 
impregnatesacoating roller which is keptincontinuouscontact with thesh^etofpa^^^^ 
The layer of silicone applied to the paper is hardened by exposure to ultraviolet ra^tion for 1 0 ««r«„Hc 

=b7raZ.rof^:^^^^^^^^^^^^ " 
C-its^s::;:^^^^^^^^^^^ 

^ tZ''^r^"^°'VT'^'^''^l are manufactured by initially cutting samples of dimensions 200 x 50 mm from 
fachtampr ''"'"^"'''^^^^^^ 
The test-pieces are placed on a rnetal plate and then left for 20 hours at 70°C; during this oeriod thev are 

abtSr^ S"^^ tl^^^^ hour.thetemperaturebeing 35 

l;th th??Hl?! f ^ ''^ r """^ '^^^"'"^'^^ ^^'^'^^'^ fr^"^ 'he surface of the paper by puLa 
with the aid of a tensile strength tester, the speed of detachment being 200 mm/minute A detShmrn foL 

Si^iirerc^n?^^''^-^^^^^-™^ 

40 

Example! 40 
8 experiments are carried out by following the procedure described in part (a) of Example 1 ■ however the 

45 eactants atJariid^^^ 

45 ^ea^antS' are vaned. 0 2 part Of tetraisopropyl titanate is Still incorporated for eac « 
compositions formed, are shown in Table I below: "iuuib viscosity or the 



TABLE I 



. Expert- 
10 ment 



Oil 



Amount of 
methanol 



15 



20 da 



25 



30 



35 



40 



45 da 



Silane Molar 
Amount Amount ratio Method ^T^t 

WH3 heating thetheor- 
eticaJ 
amount 



parts parts 



97.9 



96.6 



95.4 



2.1 



a4 



4.6 



fronn 23 to 
1-5 160*^0 In 10 
40 nninutes 

from 23 to 

25 minutes 

at23''Cfor 
0.7 96 hours zero 



95.4 



4.6 



from 23 to 
90*Cm30 
0.7 minutes + 1.9 
1 hour at 

90°C 



95.4 



4.6 



from 23 to 
0.7 160'>Cm 50 
60 minutes 



93.8 



6.2 



90.1 



75.1 



9.9 



24.9 



from 23 to 
0.5 140Xin 15 
30 minutes 

from 23 to 
0.3 MO'^Cm 11 
30 minutes 

from 23 to 
0.1 150»Cin 15 
40 minutes 



Viscosity, in mPa.s 

at 25X, of 
the composition 
obtained 

After condi- 
On leaving tioningfor 

30 days in a 
reactor closed opaque 

container 



330 gelled 



600 



350 



360 



2,400 



450 



200 



240 



2,500 



1,000 



1,000 



gelled 



2,000 



240 



300 



10 



15 



20 



25 
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35 
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45 
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-O C(CH3)j 

5 I 

-0 C{CH3)2 

in the silane is about 0.7 12 SiOH radrcals are counted per radical 

10 -0 CCCHa),). 

I 

-0 ClCHslj 

15 thirt:srretJi;^ur 

During this treatment, some traces of water are collected, but no traces of the diol of the formula 

H-CM:(CH3b 
I 

20 H-0-C(CH3)2 

are collected. The resulting limpid liquid has a viscosity of 31S mPa.s at 25»C 
.rJ»L''"S!^"'!'"''^'*''°^^^'"P'^^ '^*«"^°"°^ed and the Kraft paper/weighing isthus 

Example 4 

a,«>-d.hydroxyd.methylpolysiloxaneoilh8vingaviscosityof100mPa.sat2S°Csr^^^^^^ 
3«.a,-dmydroxyd,methvlpolysiloxaneoilsA,.A,andA3,v,^ichhavethefol!^^^^^^ 

A,: viscosltyof60mPa.sat25°CandproportionofOHgroupsof3.7% 
35 A,: v>scosityof500mPa.sat25»CandproportionofOH9roupsof040% 
A3: viscosityof750mPaj!at25XandproportionofOHgroupsof0.3%. 

.^1^."^?^'^"? ? ^ ^^^^^ experiment's are carried out. In particular the resoectlve 

arnountsoftheo.lsA,,A^andA,andofthesilaneofthefbmiulaCH,=C(CH3)boSS^ 
40 the viscosrtyofthe compositions formed, are shown in Table II beloX si^wtuiiisSMOCH,)* and also 

tofl«l^"5uT™«rl'°'*T^''^"'l^''"^^^ 



• 
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«~rill??*""' P"^''*«' *^ the deposition and subsequent hardening of the compositions of 

feSind thS:*'' ^ °" measured in accordance with the procedure in part (b)of Example 1. It 

^ sJntT.nH^J °" ^" 'r l^P^"'"^"^ ^" '^^^ ^ '"^diocre non-sticic properties since the detachment force is 
5 80 g/cm, and also crosslmking requires a fairly long exposure time (45 seconds). 

JLTr?!*''^ r ' C^' ^'^Pf "T^"* S***"* "°"-^'* properties, the detachment force being 30 

g/cm for a cross linking time for 20 seconds, and 

,1 J!!^"^^ 2" ^ e^Perifnent e,. leads to poor non-stick properties, even though the crosslinking 
time IS 55 seconds; thecoating is easily removed by gumming and the composition also gels rapidly on 

Examp/eS 

ExIl^'i^Xwi.h?^'''"^ ' "IT'^^^^^ ^ underexperiment number d, inTable I of 

lOo7jf •♦£1'^'-.'' ^ f "-"^^fhydroxydimethylpolyslloxane oil having a viscosity of 

tor 96 hours, in the presence of isopropyl titanate, is used. 

Varying amounts of the mercaptosilane of the formula HSCCH^jsSitOCHala are associated with this 
ru"Tnf<!.u ^^"^"^"^ '^^^"^'^ '° ^° *° 3 different molar ratio of radicals 
CH,-C(CH3)C00 to HS radicals for each new composition formed. Varying amounts of the photoinitiator 
used m part (b) of Example 1 are also added. The time of exposure to ultraviolet radiation which makes it 

/° "11^ effective and durable non-stick properties (no gumming and a detachment force of less 
than 30 g/cm) is then determined in accordance with the technique also taught in part (b) of Example 1 

The data relating to the proportion of the constituents in the new compositions, and also the 
photo-crosslinking times, are recorded in Table III below: 
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other hand, to choose small amounts oSphS^^ 
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The coatings obtained from the compositions of experiments g and g' can fairly easily be removed by 
nibbing with the finger, even though the force required to detach the adhesive tape placed on their surface is 
less than 30g/cm. 

It is apparent from this table that the presence of methacroyloxysilana is necessary in order to have a good 
5 resistance to gumming ; it also makes it possible to reduce the photocrosslinking time; the best results are s 
achieved with the compositions of experiments gj and gr, these compositions possessing a molar ratio of 
radicals CH2=C(CH3)COO to HS radicals of the order of 1. 

(bl) By way of comparison, the procedure described in paragraph (al) above is repeated, except that 97.4 
parts of the a,(o-dihydroxydimethylpolysiloxane oil having a viscosity of 100 mPa.s at 25X and 2.6 parts of 
10 the silane of the formula HStCHzjsSiCOCHaJa are employed. These amounts define a molar ratio of OH id 
radicals in the oil to OCH3 radicals in the mercaptosilane of about 1 . 
The resulting composition has a viscosity of 425 mPa.s at 25'C. 

24.7 parts of the abovementioned methacroyloxysilane are associated with 75.3 parts of this composition, 
thus establishing a molar ratio of radicals CH2=C(CH3)COO- to HS- radicals of the order of 1 . 

15 4 parts of the photoinitiator used in part (b) of Example 1 are added to 200 parts of this mixture and the 15 
whole is subjected to ultraviolet radiation. For an exposure time of 20 seconds, it is found that the hardened 
silicone layer does not resist gumming with the finger; consequently, in view of the results shown in Table 
IV, it is necessary to employ (before adding the methacroyloxysilane) a starting composition having a molar 
ratio of OH radicals in the oil to OCH3 radicals in the mercaptosilane of less than 1 . 

20 Again by way of comparison, the procedure described above in (al) is repeated, except that 98.4 parts of an 20 
a,(iHJihydroxydimethylpolysiloxane oil having a viscosity of 750 mPa.s at 25*C and containing 0.3% of OH 
groups are used in place of the oil having a viscosity of 100 mPa.s at 25°C and 1.6 parts of the silane of the 
formula HSICHajaSiiOCHsja are used, the molar ratio of OH radicals in the oil to OCH3 radicals in the 
mercaptosilane still being 0.7. 

25 It is found that the liquid formed, which has a viscosity of 30,000 mPa.s at 25*C, is not stable on storage; In 25 
particular, it gels after conditioning for about ten days in a closed container at ambient temperature. 
Consequently, in view of the stability exhibited by the composition P2, it is necessary to use an oil having a 
viscosity of less than 750 mPa.s. 

30 Example? 3q 
Several compositions are manufactured by simply mixing, at ambient temperature, varying amounts of 
the composition Pi {described in Example 5), prepared from the a,a>-dihydroxydimethylpolysiloxane oil 
having a viscosity of 100 mPa.s at 25X and from the methacroyloxysilane of the formula 
CH2=C(CH3)COO(CH2)3Si(OCH3)3, with the composition P2 (described in Example 6), prepared from the same 

35 a,u)-dihydroxydimethylpolysiIoxane oil and from the mercaptosilane of the formula HS(CH2)3Si(0CH3)3. 35 
The effectiveness of each composition, from the point of view of the non-stick properties, is determined in 
accordance with the procedure indicated in part (b) of Example 1; two different amounts of the photoinitiator 
formed by mixing the butyl ether and isobutyl ether of benzoin in a weight ratio of 50/50 are incorporated 
into each composition, and each new mixture is subjected to ultraviolet radiation emitted by the equipment 

40 described in part (b) of Example 1 . The exposure times which make it possible to obtain good non-stick 40 
properties which are retained with time (on the one hand the resistance of the coating to gumming with the 
finger, and on the other hand a force required to detach the adhesive tape of less than 30 g/cm) are then 
measured. 

The data relating to the constitution of the compositions and to the crosslinking times are summarised in 
45 Table V below: 45 
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It should be noted that, in the case of experiment K', the deposited layer does not resist gumming with the 
finger. 

It is apparent from the results shown in the table that the mixed compositions in which the molar ratio of 
radicals CHz-CfCHajCOO to HS radicals ranges from 0.3 to 3 are crosslrnked in very short times with a small 
5 amount of photoinittator. 

CLAIMS 

1. Process forthe preparation of an organopolysiloxane composition having a viscosity from 60 mPa^ 
10 to 20,000 mPa^ at 25^0 and contains methacroyloxyalkyi, acroyloxyalkyi or mercaptoalkyl radicals bonded 
to the silicon atoms, which process comprises contacting the following: 

A) an a,(o-dihydroxydimethylpolysilox3n8 oil in which the organic radicals bonded to the silicon atoms 
are methyl, ethyl, n-propyl, vinyl, phenyl or trifluoro-propyl radicals at least 70% of these radicals being 
methyl radicals and at most 3% being vinyl radicals, the oils having a viscosity from 70 to 500 mPa.s at 25X- 

B) a silane of the general formula Z(G)SiRa(Q)3.a. in which Z represents the radical CH2=C(R'}.C00 or HS, 
In which each R, which is identical or different, represents a methyl, ethyl, n-propyl, vinyl or phenyl radical, 
R' represents a hydrogen atom or a methyl radical, each Q, which is identical or different, represents a 
methoxy, ethoxy, n-propoxy or P-methoxyethoxy radical, or two symbols Q together represent a radical, of 
the formula 



10 



15 



20 



25 G represents a linear or branched aikylene radical having from 1 to 8 carbon atoms and represents a value 25 
from 0 to 2, the molar ratio of hydroxyl radicals in A to radicals Q in B being from 0.1 to 0.95; and 

C) a catalyst which is an alkyi titanate or poly (alkyi titanate) or a diorganolin salt of an aliphatic acid, in 
an amount of 0.05 to 2 parts per 100 parts of the mixture of A and B; and 2) allowing A, B and C to interact at a 
temperature from 5*C to 1 80^ for the time required to remove at most 45% of the theoretical amount of the 

30 alcohol OH which should be formed from the radicals OH in the oil A and the radicals Q in the silane B. 30 

2. Process according to claim 1 in which the mole ratio of hydroxyl radicals in A to radicals Q in B is 0.2 to 
0.85. 

3. A modification of a process according to Claim 1 or 2 Jn which there is substantially no removal of the 
alcohol QH and the reactants A, B and C are simply kept in contactfor at least 10 hours, at a temperature from 

35 5Xto90*'C. ^ 

4. Process according to claim 1 substantially as described in any one of the Examples, 

5. An organosiloxane composition whenever prepared by a process as claimed in any one of claims 1 to 

4. 

6. A composition having a viscosity from 60 mPa.s to 20,000 mPa.s at 25X and containing a mixture of 

40 radicals CH2=C{R')C00- and HS- in a numerical ratio of these radicals of more than 0.05: 1 the composition 40 
being either a mixture of a composition as claimed in Claim 5, in which Z represents the radical 
CH2=C|R')CO0, with a silane HS{G)SiRa<Q)3.a, or a mixture of a composition as claimed in Claim 5 in which Z 
represents the radical HS, with a silane CH2=C(R')COO(G)SiRa(Q)3.a, or a mixture of a composition as 
claimed in Claim 5, in which Z represents the radical CH2=C{R')COO{G)SiR.<Q)3,., with a composition as 

45 claimed m Claim 5, in which Z represents the radical HS, the respective amounts of the mixture being chosen 45 
so as to give a numerical ratio of radicals CH2=:C{R')C00 to HS radicals of more than 0.05: 1 

7. A composition which can be photo-polymerised by ultraviolet irradiation and which comprises 0.1 to 
10 parts of a photosensitiser which is a derivative of benzoin, of xanthone or a thioxanthone, per 100 parts by 
weight of either a composition as claimed in Claim 5, in which the symbol Z represents the radical 

50 CH2=C(R')COO or a composition as claimed in claim 6. 5q 

8. Process for providing a substrate with a non-stick coating which comprises coating the substrate with 
a composition as claimed in Claim 6 and subjecting the coating to ultraviolet light. 

9. A substrate whenever provided with a non-stick coating by a process as claimed in claim 8. 
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